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Coomanders  who  lead  their  troops  In  combat  realize  that  they 
may  suffer  casualties  In  the  process.  This  Is  an  Inevitable 
by-product  of  war  and  Is  taken  for  granted.  However,  they  do  not 
t3Ke  for  granted  that  a  portion  of  their  casualties  will  be 
Inflicted  by  their  own  forces.  Yet.  In  each  of  America's  wars  frc 
World  War  I  through  Operation  Desert  Storm,  a  significant  number  of 
U.S.  personnel  have  seen  killed  and  wounded  as  a  direct  result  of 
friendly  f Ire/fratr . cide.  A  brief  review  of  some  of  these 
documented  fratricide  Incidents  and  associated  causes  Is  provided. 
With  the  observation  that  technological  advances  to  prevent 
fratricide  has  not  kept  pace  with  today's  sophisticated  modern 
weapon  systems,  current  antl-fratrlclde  methods  and  future  materiel 
solutions  are  detailed  In  this  paper. 


INTRODUCTION 


As  American  units  wheeled  and  maneuvered  to  execute  the  huge 
flanking  movement  that  was  to  encircle  and  destroy  Iraqi 
ground  forces,  the  fringes  of  two  U.S.  Army  Corps  became 
entangled.  An  armored  cavalry  unit,  spotting  the  combat 
engineers  on  Its  perimeter,  grew  cor  !nced  that  they  were 
Iraqis;  the  engineers  thou^t  the  s/a  of  the  cavalry.  What 
followed  was  chilling  and  tragic. 

The  troopers  Issued  a  radio  challenge,  followed  by  a 
warning  In  Arabic.  They  fired  shots  over  the  engineers"  heads. 
Then  the  cavalry  advanced.  The  engineers  ran.  From  a  pursuing 
Bradley  Fighting  Vehicle  came  a  machine  gun  burst... One  soldier 
dead,  a  fellow  engineer  bad I y -wounded-  victims  of  the  oxymoron 
known  as  "friendly  flre."l 

This  Is  Just  one  example  of  the  many  alarming  Incidents  of 
Americans  killed  and  wounded  by  American  fire  In  Operation  Desert 
Storm.  These  Incidents  of  fratricide  may  be  the  most  demoralizing 
tragedy  a  combat  unit  can  experience.  The  overall  reduction  In 
combat  effectiveness  appears  to  be  even  greater  than  If  the  enemy 
had  Inflicted  the  damage.  Besides  the  friendly  personnel  who  are 
Injured  or  killed,  the  Individuals  who  pulled  the  triggers  can  be 
so  psychologically  upset  that  they  are  subsequently  Ineffective  for 
further  combat  duty. 

Historically  speaking,  fratricide  has  not  been  a  serious 
problem  until  now.  Allied  fire  accounted  for  roughly  2  percent  of 
American  casualties  In  previous  wars  during  this  century. ^  In  the 
Gulf  War,  however,  35  of  148  Americans  killed  In  combat  died  as  a 
result  of  friendly  fire,  nearly  25  percent.  In  addition,  of  the 
467  Americans  wounded,  72  of  them  were  Injured  by  their  own 
forces. 3 

This  horror  of  war  has  worsened  with  the  advent  of  more 
sophisticated  "high-tech*  weapons  of  greater  range,  precision,  and 


lethality.  Tank  crews,  attack  helicopter  pilots,  and  fighter 
pilots  can  all  fire  weapons  with  tremendous  destructive  capability 
and  also,  well  beyond  target  Identification  range.  From  an 
alrpower  perspective  alone.  Lieutenant  General  Charles  A.  Horner, 
the  commander  of  allied  air  forces  In  Operation  Desert  Storm,  told 
the  Senate  Armed  Services  Committee  In  Hay  1991  that,  *^Vlth  the 
lethality  of  air  (power)  now,  a  hit  on  a  friendly  vehicle  is  a 
disaster . ^  *  4 

Yet,  while  modern  weapons  have  furthered  the  military's  combat 
firepower,  technology  that  .n  help  U.S.  fighting  personnel 
maintain  situational  awareness  and  differentiate  between  friends 
and  foes  In  difficult  combat  conditions  has  lagged.  The  underlying 
thesis  of  this  paper  Is  that  the  U.S.  military  must  pursue  advanced 
technology  solutions  for  combat  weapon  systems  In  order  to  prevent 
fratricide  In  future  wars.  The  scope  of  this  thesis  has  been 
narrowed  to  specifically  address  the  Army  and  Air  Force,  although 
much  of  It  could  likewise  pertain  to  the  Marines  and  Navy. 

The  paper  will  address  this  Issue  by  first  analyzing 
historical  examples  of  fratricide  from  modern  warfare.  Then  a 
discussion  of  the  current  ant 1-fratr Iclde  methods  and  any 
associated  problems  will  be  presented.  Next,  wl ’ I  follow  an 
outline  of  materiel  solutions  that  the  Army  and  Air  Force  are 
pursuing  to  prevent  future  incidents  of  fratricide.  Finally,  the 
paper  will  culminate  with  conclusions  and  some  recommendations  for 
preventing  future  friendly  fire  casualties. 
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HISTORICAL  EXAMPLES  OF  FRATRICIDE 


In  order  to  get  a  perspective  on  the  seriousness  of 
fratricide,  a  brief  look  at  some  documented  cases  from  previous 
wars  Is  necessary.  This  review  Is  displayed  in  four  descriptive 
categories!  air-to-ground,  ground-to-ground,  ground-to-air,  an^ 
alr-to-air  fratricide.  Air-to-ground  fratricide,  pertains  to 
incidents  in  which  friendly  aircraft,  either  fixed  wing  or 
helicopter,  bomb,  strafe,  or  rocket  friendly  ground  forces.  The 
second  category,  ground-to-ground  fratricide,  involves  friendly 
ground  troops  firing  upon  other  friendly  ground  forces.  This 
category  includes  incidents  involving  friendly  armored  vehicles, 
artillery,  mortars,  and  rocket  systems.  The  third  category  deals 
with  ground-to-air  fratricide  in  which  friendly  ground  forces  fire 
upon  friendly  aircraft.  The  final  category  is  air-to-air 
fratricide,  which  Involves  friendly  aircraft  shooting  at  other 
friendly  aircraft. 

Many  examples  have  been  taken  from  Lieutenant  Colonel  (LTC) 
Charles  R.  Shrader ^s  research  survey,  Amleleldei  The  Problem  of 
Friendly  Fire  in  Modern  War.  His  survey  extracted  examples  of 
friendly  fire  Incidents  from  literature  on  World  War  I,  World  War 
II,  the  Korean  War,  and  the  Vietnam  War.  The  remaining  examples 
Involve  verified  cases  of  fratricide  during  Operation  Desert  Storm. 


3 


Air-CQ-Qrouna  Fratrieida 

Wor 1 d  War  1 1 .  An  Important  chapter  In  the  allied  breakout  from 
Normandy  In  1944  waa  the  penetration  and  later  breakthrough  In  the 
area  of  St.  Lo.  This  plan  was  code  named  Operation  Cobra  and 
included  the  most  extensive  close  air  support  effort  ever 
attempted. 5  when  viewed  In  Its  entirety,  Operation  Cobra  was  a 
wel 1 -pi anned  and  highly  successful  attack  by  combined  air  and 
ground  forces.  However,  It  also  resulted  in  ”the  most  devastating 
incident*'  of  fratricide  ever  to  occur.® 

The  Cobra  concept  of  operation  called  for  three  phases. 
Planners  concentrated  the  majority  of  the  air  support  In  phase  one. 
This  phase  included  an  Intensive  aerial  bonbarcknent  by  heavy, 
medium,  and  fighter  bombers  coordinated  with  heavy  concentrations 
of  artillery  flrs."^  Three  Allied  infantry  divisions  would  exploit 
this  bombarcinent  by  breaking  Into  German  positions. 

Planning  for  the  air  strikes  of  phase  'ne  was  based  on 
previous  Allied  experience  with  the  Air  Force,  where  a  lack  of 
coordination  and  target  mlsldent i f Icat ion  had  frequently  resulted 
in  bombing  friendly  ground  forces.  This  was  to  be  avoided  this 
time  by  better  preparation  and  coordination.®  To  mark  the  forward 
edge  of  the  target  area  for  this  air  attack,  a  terrain  feature 
easily  recognizable  from  the  air  was  needed  and  the  straight  St. 
Lo-Perier  highway  was  selected.  To  further  reduce  the  risk  of 
short  bombing.  General  Bradley  desired  that  the  bomb  runs  be  made 
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from  E«8t  to  West,  parallel  to  the  St.  Lo>Perler  road  and  that  only 
targets  south  of  the  road  be  given  to  the  Air  Force. ^ 

The  German  forward  positions  were  marked  with  red  smoke  by 
Allied  artillery  and  Allied  tanks,  and  armored  vehicles  were  marked 
with  flourescent  panels  to  facilitate  recognition  from  the  air. 
Also,  the  Allied  white  star  insignias  were  repainted  on  all  of  the 
participating  vehicles. ^0 

After  several  postponements  due  to  poor  weather,  the  air 
operations  of  Operation  Cobra  started  on  25  July  and  marked  the 
most  effective  sustained  close  air  support  In  history. 

Approximately  1500  heavy  bombers,  400  medium  bombers,  and  700 
fighter  bombers  conducted  saturation  bombing  of  an  area  2500  yards 
deep  by  7000  yards  wide  Immediately  to  the  south  of  the  St. 
Lo-Perler  highway. For  this  bombarcknent  several  alterations  had 
been  made  In  a  final  attempt  to  avoid  a  repetition  of  the  bombing 
error  which  had  happened  only  the  previous  day  causing  25  dead  and 
131  wounded  from  the  30th  Infantry  Division. 12 

However,  disastrous  mistakes  still  occurred  which  resulted  In 
111  killed  and  490  wounded  on  this  second  day  of  erroneous 
bombing. 1^  Mechanical  malfunctions,  such  as  gun  sight  or  bomb  rack 
problems,  as  well  as  failures  to  properly  Identify  targets, 
compounded  by  poor  visibility  due  to  smoke  and  dust  over  the  target 
area  and  the  St.  Lo-Perler  road,  were  major  causes  of  the 
fratricide. 
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viatnam  War.  Mechanical  malfunctions,  such  as  those  previously 
mentioned,  mlsldentlf Icetlon  of  targets,  and  problems  concerning 
friendly  troop  location  and  marking  continued  to  play  a  role  In 
fratricide  Incidents  In  the  Vietnam  War.M  Helicopters  and  Jet 
fighters  played  an  Important  role  In  close  air  support  operations 
and  both  types  of  aircraft  were  Involved  In  numerous  fratricide 
incidents. 

One  such  Incident  Involved  helicopter  gunshlps  of  the  ie7th 
Assault  Helicopter  Company.  They  came  In  contact  with  an 
unidentified  company-size  force,  and  since  no  friendlies  were 
reported  In  their  area,  the  helicopter  fired.  Unfortunately,  the 
ground  force  turned  out  to  be  a  unit  of  the  25th  ARVN  Infantry 
Division  and  several  soldiers  were  wounded  before  the  unit  could 
identify  Itself. IS 

On  another  occasion  two  F*100s  were  flying  an  Immediate  close 
air  support  mission  in  order  to  assist  two  companies  of  U.S. 
soldiers  in  close  contact  with  the  enemy.  Af  ?r  successfully 
dropping  their  bombs,  the  aircraft  made  strafing  runs  at  the 
request  of  the  ground  commander.  With  darkness  approaching,  one 
pilot  became  disoriented  and  strafed  the  frelndly  position 
resulting  In  two  soldiers  killed  and  seven  wounded. 

Operation  Desert  Storm.  The  Pentagon  confirmed  that  U.S.  Air  Force 
and  Narine  Corps  fighters  and  one  Army  gunshlp  committed  ten 
friendly  fire  Incidents  during  the  Gulf  Var.^^  The  casualty  to’' 
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was  twenty-six  Americans  and  twenty  British  soldiers  killed  or 
1  njured. 

The  Army  suffered  casualties  in  only  two  of  these  Incidents. 
The  most  serious  incident  occurred  at  night  on  17  February  1991. 
Amid  a  blinding  sandstorm,  the  comnander  of  an  attack  helicopter 
battalion  mistakenly  identified  U.S.  armored  vehicles  as  the  enemy. 
Fr'cm  Ms  AH-64  Apache  helicopter,  he  fired  two  Hell  fire  missiles 
which  slamned  into  a  Bradley  Fighting  Vehicle  and  an  M-113  armored 
personnel  carrier.  Two  U.S.  soldiers  were  killed  and  six  were 
wounded. 16 

By  contrast,  Narines  were  victims  in  five  cases  of 
air-to-ground  fratricide.  One  of  these  Incidents  happened  on  29 
January  1991,  when  an  A-10  fired  a  Maverick  missile  that  hit  a 
Light  Armored  Vehicle  during  a  night  mission. 1’  Air  Force 
officials  said  the  Maverick  apparently  lost  Its  lock  on  the 
intended  Iraqi  target,  malfunctioned,  and  destroyed  the  Marine 
vehicle,  killing  seven  Marines  and  Injuring  two  others. 

Another  incident  occurred  when  an  air-launched  High-Speed 
Anti -Radi  at  ion  Missile  (HARM)  hit  a  Marine  radar  unit  killing  one 
Marine.^^  The  peculiarity  of  this  incident  and  three  others 
Involving  HARMs  was  that  when  a  targeted  enemy  radar  was  turned  off 
after  the  HARM  was  launched,  the  HARM  began  searching  for  a  new 
target  that  met  the  same  parameters.  Unfortunately,  according  to 
Investigations,  at  least  four  HARMS  transferred  lock  to  secondaiy 
targets,  which  Just  happened  to  be  U.S.  radars. 
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The  worst  elr-to-oround  Incident  during  the  Persian  Gulf  War 
occurred  27  February  1991.  Two  A- 10s  fired  Mavericks  which  hit  two 
British  Warrior  armored  personnel  carriers  killing  nine  British 
soldiers  and  wounding  eleven  others. 23 

I  personally  Interviewed  the  two  A-10  pilots  after  they  landed 
from  their  mission.  Based  upon  target  location  data  supplied  to 
them  by  their  British  ground  forward  air  controller,  as  well  as, 
F-16S  that  had  Just  worked  the  same  target  area,  the  A-10  pilots 
thought  they  were  over  the  correct  arget.  Neither  of  them  could 
positively  Identify  the  vehicle,  even  with  their  binoculars,  and 
they  could  not  see  any  orange  panels  on  the  vehicle  that  would 
Identify  them  as  friendly.  Consequently,  they  each  fired  a 
Maverick  at  what  they  thought  was  an  Iraqi  armored  column. 
Unfortunately.  It  was  not. 

gf gund-  tB.T.gco,unri  Fr^tr  i.g  i  dg 

Wor 1 d  War  I .  The  shelling  of  friendly  troops  by  their  own 
artillery  was  a  common  occurrence  on  the  western  front.  The 
result,  according  to  a  certain  French  general,  was  "nothing  less 
than  the  outright  massacre  of  friendly  infantry  by  Its  own 
art  1 1 1 ery . * 24  gy  calculations  the  French  suffered  75.000 
casualties  due  to  friendly  artillery  In  World  War  1.26 

Wor 1 d  War  1 ! .  In  November  1944  American  units  attacked  the  German 
lines  In  the  Saar-Moselle  triangle.  In  particular,  on  23  November, 
un  3  of  the  358th  Infantry  Regiment  and  Combat  Command  A  (CCA)  of 
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the  10th  Armored  Division  Attempted  to  secure  a  bridgehead  over  the 
Saar  River  at  Saarburg.^^  Due  to  obvious  poor  planning  and 
coordination,  the  Infantry  units  came  under  fire  from  friendly 
tanks  and  artillery.  Many  of  the  soldiers  were  killed  or  wounded 
and  the  attack  bogged  down.^^ 

Korean  War.  In  April  1951  elements  of  the  British  29th  Brigade 
attempted  to  withdraw  from  their  defensive  position  along  the  Imjln 
River  north  of  Seoul. 28  During  Its  retreat.  Company  D  of  the 
Gloucester  Regiment  encountered  American  tanks  that  were  firing  at 
Company  O^s  Chinese  pursuers.  Unfortunately,  the  Americans  also 
mistook  the  British  soldiers  as  part  of  the  Chinese  onslaught  and 
killed  six  of  the  Glosters  /1th  heavy  fire  before  the  British  could 
Identify  themte 1 ves . 29 

Vietnam  War.  Although  the  U.S.  employed  a  limited  number  of  tanks 
In  Southeast  Asia,  one  incident  of  fratricide  between  friendly 
armor  and  infantry  did  occur.  In  September  1969  a  Sheridan  tank  of 
the  Ist  Cavalry  Division  mistakenly  Identified  a  friendly  position 
and  fired  upon  U.S.  soldiers  manning  «  perimeter  position  at  Quan 
Loi  base  camp,  killing  seven  Americans. 20 

The  rugged  terrain  of  Vietnam  coupled  with  breakdowns  in 
command  and  control  often  contributed  to  fratricide  Incidents.  One 
such  incident  occurred  In  Plelku  Province  In  June  1966  Involving 
two  platoons  of  Company  C,  l-35th  Infantry.  Although  the  company 
commander  gave  each  of  his  platoons  specific  routes  for  a  search 
and  destroy  mission,  one  platoon  became  disoriented  and  got  into 
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the  path  of  another  platoon.  A  eklrmlsh  ensued  and  before  the 
firing  stopped  four  soldiers  were  wounded. 31 

Operation  Desert  Storm.  Operation  Desert  Storm  was  the  largest 
armored  battle  In  history.  It  consisted  of  100  hours  of  intense 
combat  with  over  400  miles  of  movement  In  continuous,  fast'paced 
ano  highly  lethal  o^^eratlons.  Much  of  the  fighting  In  the  ground 
war  took  place  at  night  and  In  heavy  rainstorms  or  swirling 
sandstorms  which  made  the  Identification  of  friend  from  foe  a 
difficult  ask. 

As  a  result  of  its  investigation  of  combat  losses  during  the 
war,  the  U.S.  Training  and  Doctrine  Command  <TRAD0C>  Identified 
fifteen  ground-to-ground  friendly  fire  engagements  Involving  U.S. 
or  British  forces.  These  Incidents  killed  19  soldiers  and  wounded 
59  others. 32  -r^e  primary  cause  of  the  casualties  was  the 
misldentlf icatlon  of  forces  during  offensive  operations  In  reduced 
visibility  conditions.  These  engagements  also  destroyed  seven  'lAl 
tanks  and  twenty  Bradley  Fighting  Vehicles,  roughly  77  percent 
the  U.S.  Army''s  materiel  losses. 

The  most  disastrous  U.S.  fratricide  Incident  of  the  war 
occurred  In  the  early-morning  darkness  of  27  February  1991.  In 
what  became  known  as  the  Battle  of  Norfolk,  elements  of  the  U.S. 

1st  Infantry  Division  tangled  with  the  Tawakalna  Division  of  the 
Republican  Guard  and  other  Iraqi  units.  On  several  occasions,  when 
the  Iraqis  fired  rocket -propel  led  grenades  (RP0s>  at  the  U.S. 
vehicles,  American  gunners  using  thermal  sites  mistook  the  PPG 


10 


flashes  bouncing  off  the  U.S.  tanks  for  enemy  tank  fire  and 
unleashed  destructive  barrages  on  their  own  troops. 34  During  this 
chaotic  night  fight,  six  Americans  died  and  twenty-five  more  were 
wounded.  Also,  five  Bradleys  ard  five  MlAl  tanks  were  lost. 35 

Ground- to-Alr  Fratricide 

World  War  11 .  During  the  North  African  campaign,  fighter-bombers 
of  the  XII  Air  Support  Command  tried  to  assist  the  American  retreat 
at  Kasserlne  Pass.  Their  assistance  was  thwarted  by  American 
antiaircraft  artillery  <AAA>  that  shot  up  five  planes  beyond  repair 
and  turned  back  two  of  the  air  missions. 36  jh*  next  day  friendly 
AAA  damaged  five  American  P-36s  despite  their  distinctive  shape  and 
despite  the  fact  that  the  aircraft  rocked  their  wings  as  they  flew 
over  friendly  forces.  To  prevent  a  similar  occurrence  the 
commander  of  XII  Air  Support  Command  ordered  ground  troops  not  to 
fire  at  an  aircraft  unless  It  had  attacked  them  first,  a  precursor 
of  today ^s  weapons  control  orders. 

In  the  Pacific  Theater  Incidents  of  fratricide  involving 
friendly  AAA  also  took  place.  At  night  on  D-Day.  during  the 
invasion  of  Cape  Gloucester  (New  Britain),  friendly  AAA  engaged  a 
friendly  B-24  that  did  not  squawk  the  appropriate  Identification 
friend/foe  as  it  approached  the  beachhead.  Fortunately,  the  pilot 
evaded  the  AAA  fire  and  no  one  was  hurt.^B 
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viatnam  War.  LTC  Shrader  reported  only  one  friendly  fire  Incident 
during  this  war.  Troops  at  a  fire  support  base  near  Chu  Lai 
mlstaken'y  fired  at  an  American  UH-IH  helicopter.  No  one  was  hurt. 

Ooetatlon  Desert  Storm.  There  were  no  fratricide  Incidents 
Involving  Coalition  air  defense  systems  and  friendly  aircraft. 

This  was  due  to  the  fact  that  all  surface-to-air  weapons  systems 
were  kept  under  strict  weapons  control  orders  and  also  that 
antiaircraft  '‘esponslbi  I  i  ty  was  limited  to  the  fighters.  For 
example,  on  2H  January  1991  a  Saudi  F-15  shot  down  two  Iraqi  Mirage 
F-ls.  However,  a  Hawk  missile  battery  had  tracked  the  same  Mirage 
for  some  time,  but  was  prohibited  from  flrlng.39 

Fortunately,  Coalition  fighters  owned  total  air  superiority  in 
the  theater  of  operations.  So,  the  assumption  was  that  any 
aircraft  seen  overhead  by  Coalition  ground  forces  would  be 
considered  friendly.  Was  this  a  false  assumption?  It  Is  unknown, 
but,  with  the  almost  non-existent  Iraqi  air  threat,  It  never  had  to 
be  put  to  a  real  test. 

Alr-to-Alr  Fratricide 

Research  did  not  yield  any  Incidents  In  this  category. 

However,  It  Is  worthy  to  note  that  in  the  Gulf  War  U.S.  Central 
Command  Air  Forces  (CENTAF>  Instituted  rigid  rules  of  engagement 
<ROE>  to  preclude  any  friendly  aircraft  engagements.  This  was 
especially  Important  because  the  Iraqis  flew  a  type  of  Jet  that  was 
also  used  by  the  Coalition  <e.g..  Mirage  F-1). 
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Generally  speaking,  CENTAP'^s  ROE  required  fighters  to  identify 
an  airborne  target  through  two  independent  methods  of  electronic 
Identification.  Only  then  would  the  E-3  Airborne  Warning  and 
Control  System  (AWACS)  aircraft  declare  the  target  as  hostile  and 
provide  clearance  to  engage. 40 

Although  cumbersome,  the  ROE  worked  well.  However,  one  must 
remember  that  it  worked  well  in  an  environment  that  had  very 
limited  enemy  air  activity.  This  may  not  be  the  case  In  the 
future . 


CURRENT  ANTI -FRATRICIDE  METHODS 

The  Army  and  Air  Force  have  employed  various  methods  to 
enhance  fratricide  prevention.  Three  of  these  means  are  airspace 
management,  equipment,  and  Joint  tialning.  A  discussion  of  each  of 
these  and  some  of  their  associated  problems  followst 

Airspace  Manaoment 

Maximum  combat  effectiveness,  as  well  as  fratricide  reduction, 
can  only  be  achieved,  if  land  and  air  operations  are  optimally 
coordinated}  land  and  air  forces  support  and  augment  each  other: 
and  mutual  interference  is  avoided. 

Today^s  Airspace  Control  Plans  (ACPs>,  for  the  various 
theaters  of  operations,  are  a  compromise  between  the  conflicting 
Interests  of  the  airspace  users.  These  plans  define  the  means  for 
Airspace  Control  Areas  and  sub-areas  (  L.e. ^  minimum  risk  routes, 
low  level  transit  routes,  restricted  operating  areas,  base  defense 
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zon*9>.  In  order  to  adapt  these  airspace  control  means  to  changing 
situations,  active  measures  are  altered  by  Airspace  Control  Orders 
(AC08>.  This  Is  a  very  time-consuming  process  that  involves  all 
levels  of  command  of  all  forces  In  the  area  of  responsibility. 

This  Is  certainly  not  the  flexibility  required  In  combat,  with 
ever  changing  situations  and  demands.  In  particular,  short-range 
air  defense  weapon  systems  probably  could  not  be  used  to  their  best 
advantage,  due  to  restrictive  fire  control  orders.  Moreover, 
offensive  air  assets  are  restricted  to  fixed  routes  to  avoid  being 
shot  down  by  friendlies. 

In  the  Gulf  War  there  was  an  c  ibinp^  to  develop  airspace 
control  procedures.  CENTAP  published  routes  and  altitude  blocks  in 
the  Air  Tasking  Order  <ATO>  that  offensive  flxed-wlng  aircraft  were 
to  follow  when  flying  to  and  from  the  target  areas.  However,  from 
the  start  the  routes  were  a  burden  because  they  usually  took  you 
too  far  out  of  your  way  costing  precious  time  and  fuel.  It  did  not 
take  long  before  pilots  totally  disregarded  these  routes,  as  long 
as  they  were  in  positive  r &dar  contact  with  a  control  and  reporting 
center  and/or  an  AWACS  aircraft.  No  significant  changes  were  made 
to  the  airspace  control  procedures  during  the  war.  However,  since 
a  real  air  threat  never  materialized  and  since  the  Coalition  had 
total  air  superiority,  one  could  Imagine  why  there  would  be  no  real 
concern  with  airspace  control. 

Research  failed  to  point  out  any  attempt  to  coordinate  use  of 
the  airspace  over  the  battlefield  with  the  ground  forces  once  the 
ground  war  began.  It  appears  the  *  shoot "em  down  and  sort^em  out  o: 
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the  ground*  end  the  *blg  aky,  little  bullet*  theories  persisted. 
Fortunetely,  for  everyone  concerned,  the  ground  war  lasted  only 
four  days  and  the  Coalition  had  total  air  superiority  over  the 
battlefield.  Otherwise,  the  potential  fratricide  of  friendly  air 
assets  could  have  been  considerably  higher. 

Equipment 

Currently,  the  U.S.  Army  has  both  sophisticated  and 
unsophisticated  devices  that  help  reduce  the  risk  of  friendly  fire. 
All  but  one  of  these  means  were  used  during  Operation  Desert  Storm. 

Specifically,  flourescent  orange  VS* 17  panels  were  added  to 
combat  vehicles  to  help  pilots  Identify  friendly  forces. 
Unfortunately,  these  panels  were  only  effective  during  daylight 
hours  and  were  often  noneffective  due  to  reduced  visibility  or 
equipment  covering  the  panels.  Even  using  binoculars,  pilots  often 
had  problems  seeing  these  panels. 

Another  unsophisticated  solution  was  the  Inverted  *V*  that  was 
painted  on  vehicles  to  aid  in  ground-to-ground  Identification. 
Again,  these  markings  could  only  be  seen  during  the  day.  Both  the 
panels  and  the  vehicle  marklngn  were  reminiscent  of  World  War  II 
antl-fratrlclde  devices. 

The  Army's  night  vision  laboratories  In  1988  Invented  a  small, 
lightweight.  Infrared  beacon  known  as  the  *Budd  Light. These 
lights  could  be  strapped  on  to  vehicles  or  soldiers  to  serve  as  a 
warning  signal  to  friendly  ground  forces.  However,  the  Budd  Lights 
are  I Ine-of-sight  devices  and  can  only  be  seen  through  night  vision 
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googles.  During  the  Oulf  Wer  only  the  24th  Infantry  OlvlslDn  had 
these  lights. 42 

Shortly  after  a  major  air-to-ground  friendly  fire  Incident 
occurred  during  the  Oulf  Var»  the  Joint  Chiefs  of  Staff  (JCS) 
headed  an  emergency  search  for  a  system  to  help  pilots  identify 
friendly  vehicles.  General  Michael  P.  C.  Carns»  who  at  that  time 
was  the  Director  of  the  Joint  Staff,  discussed  the  JCS  project 
Immediately  with  the  Director  of  the  Defense  Advanced  Research 
Projects  Agency  <DARPA).43  extraordinary  government- Industry 

effort,  the  U.S.  fielded  In  19  days  10.000  Infrared  beacons  known 
as  *0ARPA  Lights. Some  arrived  In  Saudi  Arabia  before  the  cease 
fire,  but  none  got  there  In  time  to  be  tested  In  combat.  These 
lights  operated  essentially  the  same  as  the  Budd  Ll^ts  and  had 
basically  the  same  advantages  and  disadvantages. 

One  of  the  major  problems  faced  by  U.S.  ground  forces  was 
navigating  In  a  featureless  environment.  The  Navigation  Satellite 
Timing  and  Ranging  <NAVSTAR>  Global  Positioning  System  COPS)  help  d 
to  alleviate  their  problem.  GPS  provided  position  location  and 
navigation  Information  to  soldiers  equipped  with  the  Sknal  1 
Lightweight  GPS  Receiver  <SLGR). 

In  fact,  the  Army  rushed  more  than  7,500  of  these  satellite 
navigation  devices  to  Army  units  In  Saudi  Arabia. The  SLGR^s 
however,  were  commercial  off-the-shelf  Items  that  could  not  take 
full  advantage  of  the  OPS  capabilities.  Specifically,  the  GPS  was 
designed  for  signal  encryption  to  deny  satellite  Information  to  the 
enemy.  If  this  mode  of  the  GPS.  known  as  Selective  Availability 
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(SA),  was  turned  on,  then  ground  receivers  had  to  be  equipped  with 
a  decoding  device  to  receive  full  GPS  data. Convnerclal 
receivers,  such  as  the  Army^s  SLGRs,  did  not  have  the  SA 
capability.  So,  when  the  Army  made  the  quick  purchase  of  these 
devices  to  support  the  units  In  the  desert,  the  government  decided 
to  turn  SA  off  and  risk  Iraqi  exploitation.^*^ 

Fortunately,  Iraq  did  not  have  the  weapons  systems  to  exploit 
the  use  of  GPS,  so  risk  to  Coalition  ground  forces  was  minimal. 
However,  this  may  not  be  the  case  In  f'/ture  conflicts.  "In  fact, 
advertisements  have  already  appeared  In  print  offering  GPS-equlpped 
aircraft  on  the  international  arms  market .* ^8 

The  best  known  and  most  effective  anti -fratricide  capability 
stems  from  the  U.S.  military's  electronic  Identification  friend  or 
foe  (IFF)  systems.  The  Air  Force  and  Army  have  used  IFF  In  their 
aircraft  for  decades  and  the  Army  has  IFF  Interrogation  capability 
on  some  of  itu  defence  artillery  weapons  (e.g..  Stinger,  Hawk, 
Patriot).  No  e't":lroijc  IFF  system  exists  for  use  on  ground  combat 
vehicles. 

IFF  technology  revolves  around  cooperative  and  noncooperative 
means  of  target  Identification.  Cooperative  identification 
requires  the  target  to  actively  provide  data  which  can  be  used  for 
Identification  purposes,  such  as  responding  to  electronically 
received  interrogations.  Today^s  HK  X  and  >MK  XII  military  IFF 
systems  operate  In  this  manner. 

For  nonccoperatlve  target  recognition  (NCTR),  a  target  does 
not  purposely  provide  the  necessary  data.  The  target  can  be 
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Identified  through  analysis  of  Information  gathered  about  the 
target  from  various  means.  For  example,  the  F-15C  can  recognize 
targets  based  on  Jet  engine  turbine  or  compressor  blade  rate.^^ 

Since  Its  Inception,  there  have  been  progressive  developments 
In  IFF  In  order  to  keep  ahead  of  advancing  electronic  counter 
measures  <ECM)  technologies,  target  characteristics,  and 
performance.  Still  the  MX  X  and  MX  XII  systems  had  their 
shortcomings  that  prompted  the  NATO  Conference  of  National 
Armaments  Directors  more  than  IS  years  ago  to  call  for  a  new 
Identification  system. 60  “Supreme  Headquarters  Allied  Powers 
Europe  has  castigated  Inadequate  IFF  as  ^the  single  most  glaring 
deficiency  In  air  defense. ^”61 

NATO  memte;'  nations  decided,  at  the  end  of  the  1970s,  that  a 
common  IFF  system  should  be  developed  within  the  alliance.  This 
system  became  known  as  the  NATO  Identification  System  (NIS)  and  was 
later  formalized  under  Standardization  Agreement  4162.^2  NIS  was 
to  have  a  direct  element,  using  IFF  In  '^rrogators  and  transponders 
similar  to  current  systems,  and  an  Indirect  identification 
subsystem.  The  Indirect  subsystem  <ISS>  was  a  data  fusion  process 
that  would  combine  NCTR  data  along  with  Inputs  from  electronic 
support  measures  equipment  and  the  direct  element.^^ 

The  U.S.  candidate  for  the  direct  element  was  the  MX  XV  IFF 
system.  Unfortunately,  for  the  U.S.  military  and  for  NATO,  the 
U.S.  cancelled  In  February  1991  its  MX  XV  program.®^  No  definite 
reason  was  given  other  than  the  Air  Force  preferred  NCTR 
technologies  over  cooperative  IFF  systems  like  the  NX  XV.  In 
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addition  to  cancel  lino  the  MK  XV  program,  the  U.S.  drastically  cut 
ISS  funding. 

Meanwhile,  the  Department  of  Defense  <DoO>  has  tasked  the 
services  to  revalidate  their  IFF  requirements.  Until  they  do  this, 
the  OoD  will  delay  Its  decision  on  the  IFF  road  map  for  the  future. 

Joint  TfainlJio 

Close  air  support  (CAS>  Is  a  very  critical  mission  for  the  Air 
Force  that  requires  a  lot  of  training  and  Interoperation  with  the 
Army.  Short  of  actual  war,  the  Air  Force  conducts  its  best  CAS 
training  at  the  National  Training  Center  (NTO  at  Fort  Irwin, 
California.  This  Is  one  of  the  few  places  In  the  world  where  CAS 
can  be  flown  In  a  realistic  environment  both  In  force-on>force 
(simulated  fire)  and  actual  live  fire.  Unlike  dedicated  Air  Force 
exercises,  such  as  Red  Flag,  where  CAS  aircraft  (e.g.,  A-lOs, 
F/A-16S)  fly  mainly  battlefield  air  Interdiction  missions  instead 
of  CAS,  NTC  Is  an  Army  excerclse  where  realistic  coordination 
problems  occur  resulting  In  valuable  lessons  learned. 

Time  spent  at  the  NTC  strengthened  the  training  for  those 
pilots  who  eventually  deployed  to  Saudi  Arabia,  but  their  learning 
process  did  not  stop  at  the  NTC.  For  example,  deployed  A-lOs  flew 
16,233  sorties  between  August  1990  and  28  February  1991,  and  57 
percent  were  flown  before  the  war  started.®®  Furthermore,  the 
majority  of  these  pre-war  sorties  Involved  training  with  deployed 
ground  units. 
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If  Operation  Desert  Storm  did  one  thing.  It  highlighted  the 
concern  about  fratricide.  It  also  brought  out,  perhaps,  a  glaring 
deficiency  of  CAS  training  at  the  NTC.  Air  Force  CAS  aircraft  do 
not  carry  any  Instrumentation,  such  as  the  Multiple  Integrated 
Laser  Engagement  System  (MILES),  that  would  tell  a  pilot  when  he 
has  "killed*  a  target  or  "was  killed*  by  enemy  fire.  (Xirrently, 
only  ground  vehicles  and  helicopters  carry  the  NILES  equipment. 

As  mentioned  earlier,  the  conflicting  Interests  of  airspace 
users  cause  real  problems  In  the  area  of  airspace  control .  One  of 
the  me  *  pressing  concerns  Is  the  aolllty  of  fighters  and 
surface>to-alr  missiles  to  conduct  air  defense  operations  In  the 
same  airspace  without  the  risk  of  fratricide.  The  Army  and  Air 
Force  have  worked  together  to  formulate  a  Joint  engagement  zone 
(JEZ)  concept  to  help  correct  this  problem. 

JEZ  procedures  have  been  tested  as  part  of  the  USAF's  Green 
Flag  training  exercises  at  the  Neills  Air  Force  Base  range  complex 
In  Nevada. Participants  Included  Army  Patriot  and  Hawk  units  as 
well  as  Air  Force  tactical  fighters  and  AWACS  aircraft.  The 
training  exercises  have  proven  highly  successful  with  valuable 
lessons  learned,  and  both  services  are  coonltted  to  making  the  JEZ 
concept  work.  Again,  the  almost  total  lack  of  Iraqi  air  activity 
during  the  Operation  Desert  Storm  precluded  a  combat  teat  of  the 
concept . 
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FUTURE  MATERIEL  SOLUTIONS 


The  lack  of  proper  planning  and  coordination  contributes 
significantly  to  wartime  casualties.  However,  the  lack  of  positive 
target  Identification  capability  and  the  Inability  to  maintain 
situational  awareness  In  combat  environments  are  the  major 
contributors  to  fratricide.  With  the  tremendous  improvements  in 
the  accuracy  and  destructive  power  in  today's  weapon  systems,  the 
consequences  of  friendly  fire  Incidents  are  more  serious  than  ever. 

In  the  aftermath  of  the  Gulf  War.  the  Army  and  Air  Force  have 
stepped  up  the  pace  to  find  technological  answers  that  would  help 
reduce  fratricide  in  future  conflicts.  Following  are  some  of  the 
specific  materiel  solutions  that  the  two  services  are  pursuing. 

Combat  Ideatlficatlon  Program 

In  Nay  1991,  the  Army  Chief  of  Staff  tasked  the  Conmandlng 
General  (CG>.  U.S.  Army  Training  and  Doctrine  Command  along  with 
the  CG.  U.S.  Army  Materiel  Command,  to  establish  a  comprehensive 
program  to  address  positive  combat  identification.  In  response  to 
their  tasking,  the  CGs  established  a  Combat  Identification  Task 
Force,  which  Included  representatives  from  various  Ar** 
organizations  as  well  as  resprsentati ves  from  the  USAF  Tactical  Air 
Command  and  the  United  States  Marine  Corps  (USKO  Combat 
Developments  Center.®^ 

After  several  months  of  Identifying  needs,  outlining 
solutions,  and  developing  prograninatlcs,  the  task  force  proposed 
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their  ant l-fratrlclde  solutions,  which  ranged  from  doctrinal 
changes  to  materiel  fixes.  Their  strategy  for  developing  and 
fielding  combat  ident 1 f Icat Icn  hardware  was  to  put  some  capability 
Into  the  hands  of  soldiers  as  quickly  as  possible  and  then  Improve 
Incrementally  on  this  capability.  To  accomplish  this  strategy,  the 
task  force  organized  the  materiel  development  and  fielding  Into 
four  phases:  Quick  Flx/Qulck  Fix  Plus,  Near,  Mid,  and  Far  Term. 50 

The  specific  Quick  Fix  solutions  included  the  Budd  Light, 

DARPA  Light,  and  SLGR,  previously  disc  seed.  Another  item, 
however,  in  the  Quick  Fix  ategory  was  thermal  tape.  This  material 
could  be  applied  to  vehicles  and  would  give  off  an  infrared  (IR> 
signature  visible  by  thermal  imaging  d.^vlces  at  close  range,  day  or 
night.  With  the  exception  of  those  devices  currently  In  the 
Inventory,  the  Army  expects  to  field  these  Items  by  early  1993. 

The  task  force  identified  thermal  beacons,  integrated  SLGR, 
laser  warning  receivers,  and  compasa/azlmuth  Indicator  as  Quick  Fix 
Plus  solutions.  Thermal  beacons  would  pr'^vlde  an  IR  signature  Just 
like  thermal  tape  but  at  much  greater  .anges.  Integrated  SLGR 
would  permanently  mount  SLGRs  In  tanks  and  Bradleys.  Laser  warning 
receivers  would  warn  combat  vehicle  crews  that  they  were  being 
lased  by  friendly  or  enemy  weapons.  The  compasa/az Imuth  indicator 
system  would  provide  hull  and  gun  coordination  to  gunners  at  all 
times.  The  Army  Intends  to  quickly  assess  these  solutions  and 
select  the  most  promising  In  order  to  field  the  hardware  by  mid 
1993.59 
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In  June  1991,  U.S.  Army  Laboratory  Convnand  solicited  Industry 
for  neat  term  solutions.  Out  of  the  forty-eight  contractors  that 
responded,  the  Army  picked  five  companies  for  a  Near  Term  combat 
Identification  progra.n.  The  companies  and  their  respective 
proposals  were: 

1.  Hughes  Aircraft  Co.'s  Ground  Systems  Group  with  its  Laser 
Interrogate-Radlo  Frequency  Reply  System. 

2.  Magnavox  Government  and  Industrial  Electronics  Co.  with 
Its  Low  Probability  of  Detection.  Interrogation  and  Reply  with 
Embedded  GPS. 

3.  Litton  Systems  Inc.'s  Laser  Systems  Division  with  Its 
Laser  Retro-Responder  system. 

4.  AIL  Systems  with  Its  Laser  Detection  with  Mu  1 1 1  spectral 
Beacons  system. 

5.  Raytheon  Co.'s  Equipment  Division  with  its  Interrogation 
and  Reply  Utill2lng  GPS. 60 

These  solutions  Incorporate  an  active  lase.'  or  radio  frequency  (RF> 
signal  Interrogation  coupled  with  a  cooperative  RF.  laser  or 
infrared  reply  from  the  target.  The  companies  are  scheduled  to 
demonstrate  their  prototypes  beginning  In  April  1992  at  Fort  Bliss, 
Texas,  at  which  time,  the  Army  will  determine  which  ^^olutlon  offers 
the  best  potential  for  acquisition. 6^  The  Army  hopes  to  have  the 
selected  hardware  fielded  within  three  years. 6^ 

Mid  Term  solutions  will  build  on  preceding  ones  and  will 
initiate  technology  base  programs  for  Improved  situational 
awareness.  Improved  friendly  Identification  and  Improved  optics. 

The  timeline  for  fielding  Mid  Term  devices  is  three  to  seven 
years. 63 
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Far  Term  proposals  will  initiate  technology  base  programs  to 
develop  an  Integrated,  embedded  situational  awareness  and  positive 
friendly  frlend/foe  Identification  capability.  It  will  take  seven 
years  or  longer  to  field  this  hardware. 64 

Besides  the  materiel  solutions  proposed  by  the  task  force, 
there  are  a  number  of  weapon,  fire  control,  C3I ,  and  target 
acquisition  systems  that  are  currently  undergoing  development. 

These  Include  Items  such  as  Improved  optics  for  combat  vehicles, 
the  Precision  Lightweight  OPS  Recel ver ' PLOP) ,  the  Inter-Vehicular 
Information  System,  and  the  Single  Channel  Ground  and  Airborne 
Radio  System.  The  Army  Intends  to  *harmonl2e  Combat  ID  materiel 
efforts  with  these  systems  and  where  possible,  leverage  any  Combat 
10  contributions  which  they  may  provide. 

A  very  Important  aspect  of  this  task  force  Is  that  It  was  not 
strictly  a  parochial  effort  by  the  Army,  but  rather  a  Joint  venture 
to  solve  a  common  problem.  This  Is  especially  Important  when 
dealing  with  the  aspect  of  alr-to-surf ace  fratricide.  If  the  Army 
Is  gol  tc  field  devices  to  put  on  friendly  vehicles  In  order  to 
aid  friendly  aircraft  In  Identifying  them,  then  these  devices  must 
be  compatible  with  aircraft  systems. 

Aif  Facea  laiUAtiyga 

The  Air  Force  has  also  Indertaken  some  technical  Improvements 
to  enhance  combat  effectiveness  while,  at  the  same  time,  reducing 
friendly  fire  losses.  F/A-16s  are  getting  an  enhanced  computer 
capability  to  Improve  bombing  and  straffing  accuracy.  To  Improve 
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night  operations.  F/A-16s  will  also  have  second-generation  forward 
looking  Infrared  (FLIP)  In  the  alrcraft^s  low  altitude  navigation 
and  targeting  infrared  for  night  (LANTIRN  ID  system.  LANTIRN  has 
finally  given  the  Air  Force  the  capability  to  support  the  Army 
around  the  clock. 

The  F/A-16  and  OA*10  aircraft  are  expected  to  receive  the 
Automatic  Target  Handoff  System  <ATHS>.  The  ATHS  enables  a 
flghter^s  targeting  computer  to  communicate  directly  via  data 
bursts  to  computers  In  other  aircraft  or  on  the  ground. 66 

Normally,  a  forward  air  controller  (FAC),  either  in  the  air  or 
on  the  ground,  would  give  a  pilot  a  nlne>11ne  brief  over  the  radio. 
The  brief  would  include  the  fixed  initial  point  (IP);  the  magnetic 
heading  from  the  IP  to  the  target;  the  distance  from  the  IP  to  the 
target;  the  target  elevation;  target  description;  target 
coordinates  (in  grids  or  latitude  and  longitude);  whether  the 
target  is  marked  and  If  so.  with  what  ( smoke »  laser);  the  location 
of  any  friendlies;  and  surface-to-air  threats.  The  FAC  would  also 
provide  any  other  information  that  he  felt  the  attack  pilot  should 
have.  This  briefing  would  take  a  lot  of  time  due  to  communications 
Jamming,  radio  static,  chatter  from  others  on  the  same  frequency, 
etc.  The  attack  pilot  would  also  have  to  manually  Input  the 
briefing  Information  into  his  computer  then  coordinate  with  his 
wlngman  to  insure  that  he  also  received  the  briefing. 

The  ATHS.  on  the  other  hand,  reduces  voice  communication, 
Increases  targeting  accuracy,  and  vastly  improves  tactical 
coordination.  Air  liaison  officers  (ALOs)  assigned  to  ground 
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combat  units  will  have  laptop  computers  hooked  directly  into  the 
ATHS  network.  The  ALOs  can  transmit  ail  of  the  nine- line  data 
directly  Into  an  alrcraft^s  computer  almost  Instantaneously  via 
data  burst.  Also  on  the  ATHS  network  will  be  airborne  connand  and 
control  aircraft.  Army  scout  and  attack  helicopters,  and  SPS 
sate  1 1 Ites.fiT 

A  significant  hurdle  that  ATHS  must  overcome  is  <’he  computer 
compatibility  problems  between  the  USAP's  Tactical  Air  Request  Net 
(TARN)  and  the  Army's  Tacflre  network.  The  Tacflre  network  is 
totally  compatible  with  ATi  3.  However,  the  USAF's  TARN,  which  Is 
now  "voice  only*  is  expected  to  get  digital  communications 
terminals,  but  these  new  terminals  are  not  compatible  with  the 
Army's  digital  Tacflre  net.®®  This  Is  a  crucial  problem  for  ground 
commanders  who  have  to  go  through  a  complex  routine  for  getting  Air 
Force  CAS. 

Regardless  of  this  problem,  which  the  services  are  attempting 
to  overcome,  the  ATHS  has  significantly  enhanced  target 
identification.  Unfortunately,  Coelition  forces  did  not  have  the 
ATHS  during  Operation  Desert  Storm. 

Another  technical  improvement  that  will  enhance  the 
effectiveness  of  CAS  missions  Is  the  OPS.  The  Air  Force  has 
already  Identified  money  to  outfit  OA-10  FAC  aircraft  with  OPS 
receivers.  However,  money  has  not  been  allocated  to  put  the 
receivers  on  the  A-10,  the  Air  Force's  primary  CAS  platform.®^ 

Although  not  specifically  designed  for  the  Air  Force,  Martin 
Marietta  is  developing  a  FLIR  based  automatic  target  recognition 
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system.  This  system  Is  primarily  being  developed  for  the  Army^s 
new  Comanche  reconnalssance/attack  helicopter,  but  has  the 
potential  for  use  as  an  air-to-ground  IFF  system  for  fighters. 70 

Costly  Dedal  on  for  the  Services 

Currently,  political  momentum  Is  running  against  additional 
military  spending.  In  fact,  concerned  about  the  U.S.  economy, 
education,  health  care,  and  other  domestic  Issues,  more  and  more 
Americans  are  concluding  that  "the  time  for  pouring  most  of  their 
tax  dollars  Into  the  enormous  military  budget  Is  nearing  an  end. *71 
In  1990,  Congress  and  the  Bush  Administration  set  In  motion  a 
25  percent  reduction  in  military  force  structure  and  spending  over 
the  next  five  years.  This  was  a  tremendous  about-face  from  the 
Reagan  military  buildup  during  the  1980s. 

Still,  calls  for  even  faster  and  deeper  cuts  In  defense 
spending  than  originally  planned  for  by  the  Pentagon,  have  gained 
momentum.  House  Democratic  leaders  have  set  a  goal  of  reducing 
military  spending  by  about  twice  as  much  as  proposed  by  the 
President. 72  They  want  a  6  percent  decline  as  opposed  to  the  3 
percent  decline  In  spending  as  outlined  In  the  five  year  Pentagon 
defense  pi  an. 73  pop  the  1993  defense  budget  alone.  House  Armed 
Services  Committee  Chairman  Les  Aspln  (D-Wis.)  recommended  cuts  of 
S12  to  S15  billion  as  compared  to  the  #7  billion  savings  outlined 
by  President  Bush  In  his  revised  budget  plan.^^ 

The  technology  Is  not  available  today  to  resolve  the 
fratricide  Issue  with  absolute  certainty.  Moreover,  this  advanced 
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technology  is  very  expenolve.  for  example,  the  total  funding 
requlrementa  for  the  technology  base  programs  for  fY92-fY99,  as 
outlined  in  the  Army^s  Combat  Identification  Program,  total  #114 
million.  So  far.  only  930  million  have  been  funded. 7S 

The  services  have  other  critical  systems  and  requirements  that 
will  provide  strong  competition  to  their  anti-fratricide  materiel 
programs.  But  If  the  services  are  Indeed  serious  about  the 
friendly  fire  problem,  then  they  will  need  to  make  some  serious 
Joint  decisions  about  their  future  program  pr lorl t l2at Ion  and 
funding. 


CONCLUSION 

United  States  military  forces  are  some  of  the  best.  If  not  the 
beat,  trained  and  equipped  fighting  forces  In  the  world. 

Leadership,  likewise.  Is  unequivocally  superb.  Yet,  regardless  of 
these  strengths,  fratricide  continues  to  be  an  increasingly  bitter 
statistic  of  today^s  highly  fluid  and  lethal  battlef!  Ids. 

As  stated  In  the  introduction,  technology  that  could  help  to 
Identify  friend  from  foe  In  a  confusing  combat  environment  has  not 
kept  pace  with  today^s  arsenal  of  high-tech  weaponry.  Although  the 
Army  and  Air  Force  have  Identified  many  fixes  for  this  problem, 
more  can  and  should  be  done.  Accordingly,  the  following 
reconraendatlons  are  offered! 

1.  The  Army  must  continue  Its  progress  In  combat 
Identification  through  Implementation  of  Its  Combat  Identification 
P  3ram.  History  proved  once  again  1.  Operation  Desert  Storm  that 
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antiquated  vehicle  marking  devlcea*  such  as  colored  panels  and 
painted  designs,  are  Insufficient,  especially  on  a  high-tech  24 
hour  battlefield.  The  Army  needs  to  field  adequate  Identification 
devices  now,  not  15  years  from  now. 

2.  In  light  of  compatibility  problems  between  the  Army^s 
Tacfire  Net  and  the  Air  Force's  TARN,  the  two  services  should 
Jointly  pursue  any  future  communications  hardware  programs.  It 
does  neither  service  any  good  to  fund  and  field  their  own 
communications  systems,  only  to  discover  later  down  the  road  that 
they  are  not  compatible. 

3.  The  Army  and  Air  Force  should  Jointly  pursue  a  program  to 
add  Instrumentation,  such  as  the  MILES  equipment,  to  Air  Force  CAS 
aircraft  participating  In  training  exercises  at  NTC.  This  win 
permit  CAS  pilots  to  accurately  track  their  fire  and  should, 
therefore,  enable  both  ground  and  air  forces  to  improve  precautions 
against  fratricide. 

4.  The  Air  Force  must  fund  a  program  to  put  GPS  receivers  In 
the  A-10.  There  will  be  many  future  Instances,  as  there  were  in 
Operation  Desert  Storm,  where  A-lOs  would  work  a  target  area 
without  FAC  control.  Therefore,  the  plan  to  put  OPS  capability 
only  In  the  OA-10  FAC  aircraft  Is  Insufficient. 

5.  Likewise,  the  Air  Force  should  put  the  ATHS  in  the  A-10, 
not  Just  In  the  F/A-16  and  OA-10  as  currently  planned.  One  reason 
Is  the  same  I  previously  mentioned.  There  will  be  times  when  A-lOs 
will  operate  autonomously  In  a  target  area  and  would  definitely 
benefit  from  the  ATHS.  But  even  If  an  OA-10  and  A- 10s  were  working 
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a  target  together,  without  ATHS  in  the  A-lOe,  the  FAC  would  have  to 
pass  the  nine-line  briefing  over  the  radio,  which  le  what  the  ATHS 
was  designated  to  avoid. 

6.  The  Air  Force  must  reevaluate  Its  decision  to  cancel  the 
Mk  XV  IFF  program.  The  existing  Hk  XII  system  will  soon  become 
obsolete  and  without  a  new  cooperative  IFF  system  to  compliment  the 
evolving  NCTR  systems,  the  USAF  will  be  putting  all  of  Its  eggs  In 
one  basket.  Remember.  NCTR  systems  used  by  Coalition  fighters  in 
Operation  Desert  Storm  w.  d  not  have  been  able  to  dl f ferent . ate 
whether  a  Mirage  F-1  flgh  r  was  Saudi,  French,  or  Iraqi. 

Therefore,  NCTR  by  Itself  will  not  completely  solve  the  IFF 
problem,  and  a  complimentary  mix  of  cooperative  and  noncooperative 
systems  Is  required. 

7.  The  Army  and  Air  Force  should  Jointly  pursue  positive 
identification  systems  to  aid  aircraft  In  determining  friend  from 
foe  on  the  battlefield. 

Advanced  technology  solutions  for  fratricide  are  expensive  and 
will  certainly  meet  strong  competition  from  other  critical  systems 
and  requirements.  However,  the  services  must  continue  to  keep 
these  solutions  In  the  forefront  when  developing  requirements  for 
weapon  systems  and  should  Incorporate  anti -fratricide  technology 
Into  future  designs. 

Furthermore.  It  must  be  remembered  that  even  with  the  most 
advanced  Identification  systems  a  human  being  still  has  to  operate 
them.  Therefore,  It  is  training  co'-  vd  with  technology  that  will 
ultimately  reduce  fratricide.  The  t  .t  equipment,  with  untrained 
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and  undisciplined  personnel,  can  not  accomplish  Its  mission.  The 
new  technology  will  enhance  the  prevention  of  fratricide,  provided 
the  soldiers,  sailors,  and  airmen  are  adequately  trained  and  the 
operation  Is  properly  planned,  coordinated,  and  executed. 

The  bottom  line  Is  that  fratricide  Is  not  acceptable.  All 
reasonable  measures  must  be  taken  to  minimize  the  occurrence  of 
Incidents  like  the  ones  described  throughout  this  paper.  But  we 
must  understand  that  the  *fog  of  war,”  human  error,  and  materiel 
failure  will  make  some  Incidents  of  fratricide  Impossible  to 
totally  eliminate.  Combat  leaders  must,  therefore,  balance  risk 
against  mission  accomplishment  to  Insure  quick  decisive  victory 
with  minimum  casualties. 
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